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CLAIMS 



[Claim(s)] 

[Claim 1] The irradiated optical means on which light is converged to an optical record medium, and the holder holding said 
optical means, It consists of elastic bodies, the base material for supporting said holder, and at least six lines with the same 
die length said line — the end of an elastic body — said base material — the shape of an approximate circle — an-anging 

fixing — said line — with the support means which the other end of an elastic body is arranged [ support means ] in the 
shape of an approximate circle to said holder, and it fixes [ support means ]. and makes said base material support said 
holder The focusing driving means which drives said holder in the direction of an optical axis of said optical means, An optical 
means driving gear equipped with the tracking driving means which drives said holder to radial [ of said optical record 
medium ], and the tilt driving means which drives said holder in the direction which said direction of an optical axis and said 
optical record medium receive radially, and is rotated to the circumference of said shaft centering on a vertical direction. 
[Claim 2] said support means — said line by the side of said base material and said holder — the optical means driving gear 
according to claim 1 characterized by the edge of an elastic body having a point symmetry shaft 

[Claim 3] said line which, as for said support means, said said base material and holder side adjoins — the optical means 
driving gear according to claim 1 characterized by all the distance between the edges of an elastic body being the same. 
[Claim 4] said support means — said line by the side of said base material — the magnitude of the circle which the edge of 
an elastic body forms, and said line by the side of said holder — the magnitude of the circle which the edge of an elastic 
body forms — abbreviation — the optical means driving gear according to claim 1 to 3 characterized by the same thing. 
[Claim 5] said support means — said line by the side of said base material — the magnitude of the circle which the edge of 
an elastic body forms, and said line by the side of said holder — the optical means driving gear according to claim 1 to 3 
characterized by the magnitude of the circle which the edge of an elastic body forms differing. 

[Claim 6] said line by which said support means adjoins in sard direction of an optical axis by the side of said base material 
and said holder — said line by which the distance between the edges of an elastic body acUoins in the direction vertical to 
said direction of an optical axis — the optical means driving gear according to claim 1 or 2 characterized by being shorter 
than the distance between the edges of an elastic body. 

[Claim 7] said support means — said at least six lines — the optical means driving gear according to claim 1 to 6 
characterized by forming the elastic body from the same ingredient. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is invention concerning the optical means driving gear for performing the writing or 
read-out of information to optical record media, such as DVD, and relates to support and the drive of an optical means 
especially. 
[0002] 

[Description of the Prior Art] There are some which are indicated by JP.2001-297460,A as an optical means driving gear 
known conventionally. The perspective view of the conventional optical means driving gear of disclosure is shown in said 
ofFicial report at drawing 17 . Drawing 17 is an optical means driving gear which controls an objective lens 101 by the moving 
'coil method. This objective lens 101 is being fixed to the lens holder 102. Moreover, the strip-of-paper-like metal plates 
103a-103c of six sheets and 103d-103f are prepared in the side face of a lens holder 102. and printed coils 104a and 104b 
are being fixed to another side face. On the other hand, the pedestal 105 is equipped with the permanent magnets 107a~1O7d 
for controlling the suspension holder 106 and lens holder 102 for supporting a lens holder 102. And the lens holder 102 is 
supported by the pedestal 105 by connecting the strip-of-paper-like metal plates 103a-103c, and 103d-103f and the 
suspension holder 106 by suspension wires (line elastic body) 108a-108c and 108d-108f Under the present circumstances, 
printed coil 104a is arranged between permanent magnet 107a and permanent magnet 107b, and printed coil 104b is arranged 
between permanent magnet 107c and 107d of permanent magnets. 

[0003] Next, actuation of the conventional optical means driving gear is explained. A lens holder 102 is controlled in the 
direction Fo (henceforth the direction of focusing) of an optical axis by supplying a current so that the electromagnetic force 
of the same direction may arise in the focusing coil (not shown) built in printed coils 104a and 104b. Moreover, a lens holder 
102 is controlled in the direction Tk of tracking which is radial [ of an optical record medium ] by supplying a current so that 
the electromagnetic force of the same direction may arise in the tracking coil (not shown) built in printed coils 104a and 
104b. Furthermore, by supplying a current so that the electromagnetic force of hard flow may arise in a focusing coil (not 
shown), a lens holder 102 receives the angular moment centering on the direction Tk of tracking, and is controlled in the 
direction Ti of a tilt. The sectional view showing signs that a lens holder is controlled by drawing 18 in the direction Ti of a tilt 
is shown. If the electromagnetic force of hard flow arises in a focusing coil (not shown), the torsion angle and the amount of 
bending of strip-of-paper-like metal plate 103a and strip-of-paper-like metal plate 103c will have mutually the same 
magnitude, and a direction will serve as reverse. Consequently, the core of strip-of-paper~like metal plate 103b turns into 
the center of rotation O of the direction Ti of a tilt, only theta rotates and a lens holder 102 is driven in the direction of a tilt 
By the above-mentioned control, 3 shaft actuation of the direction Fo of focusing, the direction Tk of tracking, and the 
direction Ti of a tilt can be performed. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional optical means driving gear, in order to perform 3 shaft 
actuation, a total of six electric wires of two electric wires which supply a current are needed for a tracking coil from two 
electric wires which supply a current to a focusing coil from printed coil 104a, two electric wires which supply a current to a 
focusing coil from printed coil 104b, and printed coils 104a and 104b. Therefore, in the conventional optical means driving 
gear, six suspension wires 1 08a- 108f which support a lens holder 102 were used also as an electric wire which supplies a 
current 

[0005] However, in the conventional optical means driving gear, the strip-of-paper-like metal plates 103a-103f of six sheets 
were needed as a contact by the side of six suspension wires [ 108a-108f ] lens holders 102. Therefore, in the conventional 
optical means driving gear, since the strip-of-paper-like metal plate for six sheets was surely needed, components mark 
increased, and there were a problem to which the cost of components becomes high, and a problem more than which the 
number of erectors increases. Moreover, the conventional optical means driving gear connects suspension wires 108a-108f 
and the strip-of-paper^like metal plates 103a-103f, and is manufactured. Therefore, there was a problem which assembly 
dispersion produces and dispersion produces for the engine performance of equipment 

[0006] Then, this invention aims at offering the optical means driving gear which a lens holder is supported only by at least 
six suspension wires (line elastic body), and can perform 3 shaft actuation of the direction Fo of focusing, the direction Tk of 
tracking, and the direction Ti of a tilt 
[0007] 

[Means for Solving the Problem] The optical means to which the solution means concerning claim 1 of this invention is 
converged, and irradiates light to an optical record medium. It consists of elastic bodies, the holder holding an optical means, 
the base material for supporting a holder, and at least six lines with the same die length — a line — the end of an elastic 
body a base material — the shape of an approximate circle — arranging — fixing — a line — with the support means 
which arranges the other end of an elastic body in the shape of an approximate circle to a holder, fixes, and supports a 
holder to a base material The focusing driving means which drives a holder in the direction of an optical axis of an optical 
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means. It has the tracking driving means which drives a holder to radial [ of an optical record medium ], and the tilt driving 
» means which drives a holder in the direction which the direction of an optical axis and an optical record medium receive 
radially* and is rotated to the circumference of a shaft centering on a vertical direction. 

[0008] the solution means concerning claim 2 of this invention — a support means — the line by the side of a base material 
and a holder — the edge of an elastic body is characterized by having a point symmetry shaft 

[0009] the solution means concerning claim 3 of this invention — a support means — the line by the side of a base material 
and a holder — it is characterized by all the distance between the edges where an elastic body adjoins being the same. 
[0010] the solution means concerning claim 4 of this invention — a support means — the line by the side of a base material 

— the magnitude of the circle which the edge of an elastic body forms, and the line by the side of a holder — the magnitude 
of the circle which the edge of an elastic body forms — abbreviation — it is characterized by the same thing. 

[001 1] the solution means concerning claim 5 of this invention — a support means — the line by the side of a base material 

— the circle which the edge of an elastic body forms — being large — if — the line by the side of a holder — it is 
characterized by the magnitude of the circle which the edge of an elastic body forms differing. 

[0012] the line by which a support means adjoins [the solution means concerning claim 6 of this invention ] in the direction 
of an optical axis by the side of a base material and a holder — the line by which the distance between the edges of an 
elastic body ac|jolns in the direction vertical to the direction of an optical axis — it is characterized by being shorter than the 
distance between the edges of an elastic body. 

[0013] the solution means concerning claim 7 of this invention — a support means — at least six lines — it is characterized 

by forming the elastic body from the same ingredient 

[0014] 

[Embodiment of the Invention] (Gestalt 1 of operation) The perspective view of the optical means driving gear of the gestalt 
of this operation is shown in drawing 1 . Moreover, the perspective view of only a lens-holder part is shown in drawing 2 and 
drawing 3 . The objective lens 1 for converging light on an optical record medium (not shown), and irradiating it is held at the 
lens holder 2. This lens holder 2 equips with the coil 3 for focusing, the coil 4 for tilts, and the coil 5 for tracking the third 
page which adjoins the field holding an objective lens 1. The coil 3 for focusing consists of two coils 3a and 3b (shown in 
drawing 4 .) of the same winding direction, and is attached In the field of a lens holder 2 at parallel. Moreover, the coll 4 for 
tilts consists of two coils 4a and 4b of the different winding direction, and is attached in piles on the coil 3 for focusing at 
parallel. The coil 5 for tracking is attached In the remaining whole surface among the third above-mentioned page. 
Furth ermore, the lens holder 2 equips the field parallel to the coil 5 for tracking with the moving—part side substrate 6. 
[0015] The top view of a moving-part side substrate is shown in drawing 4 . the moving-part side substrate 6 — six lines — 
six moving-part side edge children 8a-8f for fixing an elastic bodies [ 7a-7f ] edge are formed. These moving-part side edge 
children 8a-8f are stationed in the shape of a circle. And the core of this circle serves as a moving-part side edge children 
[ 8a-8f ] point symmetry shaft. Moreover, all the distance for moving-part side edge child 8a-8f that adjoins on the moving- 
part side substrate 6 is arranged so that it may become the same. For example, the distance of moving-part side edge child 
8a and moving-part side edge child 8b is the same as the distance of moving-part side edge child 8b and moving-part side 
edge child 8c. 

[0016] On the other hand, the susceptor 10 for supporting a lens holder 2 is formed in the pedestal 9 used as the base of an 
optical means driving gear. Here, a pedestal 9 and susceptor 10 serve as a base material of a lens holder 2 (it is below the 
same.). Furthermore, the permanent magnet 1 2 for tracking control is formed in this pedestal 9 at focusing and the 
permanent magnet 1 1 list for tilt control. This focusing and the permanent magnet 1 1 for tilt control are formed in the 
location on the pedestal 9 which consists of two permanent magnets 1 la and lib, and meets mutually. Moreover, focusing 
and the permanent magnets 11a and 1 lb for tilt control consist of 2 pole magnetization by which polarization was carried out 
in the vertical direction. The permanent magnet 12 for tracking control is formed In the location which meets the susceptor 
10 on a pedestal 9. Moreover, the permanent magnet 12 for tracking control consists of 2 pole magnetization by which 
polarization was carried out to the longitudinal direction. In addition, generally a pedestal 9 is produced with metals, such as 
the magnetic substance, in many cases. Moreover, the fixed part side substrate 13 is formed in the field which supports the 
lens holder 2 of susceptor 10. 

[001 7] The top view of a fixed part side substrate is shown in drawing 5 . fixed part substrate side 13 — six lines — six fixed 
part side edge children 14a-14f for fixing an elastic bodies [ 7a-7f ] edge are formed. These fixed part side edge children 
14a-14f are also stationed in the shape of a circle. And the core of this circle serves as a fixed part side edge children 
[ 14a-14f ] point symmetry shaft Moreover, all the distance for fixed part side edge child 14a-14f that adjoins on the fixed 
part side substrate 13 is arranged so that it may become the same. Here, the moving-part side edge children 8a-8f and the 
fixed part side edge children 14a-14f are stationed in the location of mirror symmetry. Moreover, the magnitude of the circle 
which the fixed part side edge children 14a-14f form is almost the same as the magnitude of the circle which the moving- 
part side edge children 8a-8f form. 

[0018] next, the location surrounded in a lens holder 2 in the optical means driving gear of the gestalt of this operation by 
susceptor 10, focusing, the permanent magnets 11a and 1 lb for tilt control, and the permanent magnet 12 for tracking 
control — arranging — the line of the six same die length — it is the structure supported to susceptor 10 with elastic bodies 
7a-7f. Under the present circumstances, the coil 3 for focusing and the coil 4 for tilts are arranged so that focusing and the 
permanent magnets 1 la and 1 lb for tilt control may be countered, and the coil 5 for tracking is arranged so that the 
permanent magnet 12 for tracking control may be countered. 

[001 9] a line — elastic bodies 7a-7f are members which connect the moving-part side edge children 8a-8f and the fixed part 
side edge children 14a-14f. in addition, six lines — elastic bodies 7a-7f are formed from the same ingredient a line — the 
elastic bodies [ 7a-7f ] edge is arranged in the shape of a circle according to arrangement of the moving-part side edge 
children 8a-8f and the fixed part side edge children 14a-14f. moreover, a line — the core of the circle formed of an elastic 
bodies [ 7a-7f ] edge — a line — it becomes the point symmetry shaft of an elastic bodies [ 7a-7f ] edge, furthermore, an 
adjoining line — it is arranged so that all the distance between elastic bodies [ 7a-7f ] edges may become the same, 
therefore, it is shown in drawing 2 and drawing 3 — as — the optical means driving gear of the gestalt of this operation — a 
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line — elastic bodies 7a-7f serve as structure arranged in the shape of a cylinder, in addition, a line — elastic bodies 7a-7f 
supply the current to the coil 3 for focusing, the coil 4 for tilts, and the coil 5 for tracking besides supporting a lens holder 2 
to a pedestal 9. Therefore, the moving-part side edge children 8d-8f are connected to the coil 3 for focusing, the coil 4 for 
tilts, and the coil 5 for tracking with the electric wire. 

[0020] Next, actuation of the optical means driving gear of the gestalt of this operation is explained. In addition, in drawing 1 , 
the direction which rotates the direction Fo of focusing (the vertical direction) and radial [ of an optical recording medium ] 
for the direction of an optical axis which light is converged on an optical recording medium (not shown), and irradiates it to 
the circumference of the shaft centering on a direction vertical to the direction Tk of tracking (longitudinal direction), the 
direction Fo of focusing, and the direction Tk of tracking is made into the direction Ti of a tilt. 

[0021] The optical means driving gear of the gestalt of this operation is controlled by the moving coil method. That is, by 
supplying a current to the various coils attached in the lens holder 2, an optical means driving gear controls the magnetism 
produced among the various permanent magnets prepared in the pedestal 9. and is controlling the location of a lens holder 2. 
Next, although an objective lens 1 needs to converge light on an optical record medium (not shown), it causes a focal gap by 
vertical motion of field blurring of an optical record medium etc. Therefore, an optical means driving gear detects a focal gap 
by focusing sensors (not shown), such as a well-known astigmatism method, and energizes the signal according to the 
amount of focal gaps in the coil 3 for focusing. Thereby, an optical means driving gear moves a lens holder 2 in the direction 
Fo of focusing, and perfonms focusing control. 

[0022] Moreover, an objective lens 1 needs to irradiate the. light which converged at this bit string, in order to read the 
information which consisted of bit strings on an optical record medium (not shown). However, an objective lens 1 may cause 
a truck gap with the eccentricity of an optical record medium etc. Then, an optical means driving gear detects a truck gap by 
tracking sensors (not shown), such as the well-known differential push pull method, and energizes the signal according to the 
amount of truck gaps in the coil 5 for tracking. Thereby, an optical means driving gear moves a lens holder 2 In the direction 
Tk of tracking; and performs tracking control, the time of performing these focusing control and tracking control — the line 
of an optical means driving gear — six cooperate and elastic bodies 7a-7f bend in this direction. By this bending, an objective 
lens 1 becomes possible [ that only a desired distance moves ]. 

[0023] On the other hand, the inclination of the direction Ti of a tilt produces an objective lens 1 to the field of an optical 
record medium by field blurring by bending and a revolution of an optical record medium (not shown). If the inclination of this 
direction Ti of a tilt occurs, optical aberration will occur and it will become the cause of degradation of a record regenerative 
signal. Then, an optical means driving gear detects the amount of tilts by the well-known sensor method (not shown), and 
energizes the signal according to the amount of tilts in the coil 4 for tilts. Thereby, an optical means driving gear rotates a 
lens holder 2 in the direction Ti of a tilt* and performs tilt control, the optical means driving gear of the gestalt of this 
operation arranges a lens holder 2 in the shape of a cylinder — having — a line — it is the structure supported to susceptor 
10 with elastic bodies 7a-7f. Therefore, when a lens holder 2 rotates in the direction Ti of a tilt to susceptor 10 by tilt 
control, each moving-part side edge children 8a-8f are only migration in the location relatively rotated to each fixed part side 
edge children 14a-14f. this time — six lines — since elastic bodies 7a-7f maintain the same die length altogether — the 
optical means driving gear of the gestalt of this operation — a line — it becomes the structure where do not produce the 
crookedness force in the die-length direction of an elastic body 7, but the force produces only the direction Ti of a tilt, 
therefore, the optical means driving gear of the gestalt of this operation — the components mark for six strip-of-papeMIke 
metal plates — reducing — six lines — a lens holder 2 can be supported only with elastic bodies 7a-7f, and only a desired, 
include angle can lean a lens holder 2 in the direction Ti of a tilt. 

[0024] in addition — the above-mentioned optical means driving gear — a line — although the case where an elastic bodies 
[ 7a-7f ] edge had a point symmetry shaft was explained — a line — you may be the case where an elastic bodies [ 7a-7f ] 
edge does not have a point symmetry shaft, this — a line — even if it is the case where an elastic bodies [ 7a-7f ] edge 
does not have a point symmetry shaft — a line — since elastic bodies 7a-7f are arranged in the shape of a cylinder, only a 
desired include angle is because a lens holder 2 can be leaned in the direction Ti of a tilt, however, the above-mentioned 
optical means driving gear — like — a line — the case where an elastic bodies [ 7a-7f ] edge has a point symmetry shaft — 
a line, in elastic bodies 7a-7f. only the couple as the sum total of the reaction force by tilt control arises. However, in not 
having a point symmetry shaft, it produces not only a couple but the advancing-side-by-side force as the sum total of the 
reaction force by tilt control, therefore — in order to reduce that tilt control gives interference to focusing control and 
tracking control — a line — it is more desirable for an elastic bodies [ 7a-7f ] edge to have a point symmetry shaft. 
[0025] The conceptual diagram of a motion of the moving-part side edge children 8a-8f by tilt control is shown in drawing 6 . 
With a circle [ white ] shows the moving-part side edge children [ before tilt control / 8a-8f ] location 15. and a black dot 
shows the moving-part side edge children [ after tilt control / 8a-8f ] location 1 6. By tilt control, reaction force 1 7 arises to 
each moving-part side edge children 8a-8f. As shown in drawing 6 (a), when it does not have a point symmetry shaft, 
resultant force of reaction force 1 7 turns into a couple 1 8 and the advancing-side-by-side force 1 9, and as shown in drawing 
6 (b), when it has a point symmetry shaft, resultant force of reaction force 1 7 turns into only a couple 18. Therefore, when it 
does not have a point symmetry shaft, the advancing-side-by-side force 1 9 produced by tilt control gives interference to 
focusing control and tracking control, but since the advancing-side-by-side force 1 9 produced by tilt control does not arise 
when it has a point symmetry shaft, interference is given to neither focusing control nor tracking control. 
[0026] moreover — the above-mentioned optical means driving gear — a line — although all the distance between elastic 
bodies [ 7a- 7f ] edges explained the case of being the same — a line — all the distance between elastic bodies [ 7a-7f ] 
edges may be the cases which are not the same, this — a line — even if all the distance between elastic bodies [ 7a-7f ] 
edges is the cases which are not the same — a line — since elastic bodies 7a-7f are arranged in the shape of a cylinder, an 
optical means driving gear is because only a desired include angle can lean a lens holder 2 in the direction Ti of a tilt, 
however, the above-mentioned optical means driving gear — like — a line — when the same, unsymmetrical repulsive force 
does not occur but the stable control actuation of all of elastic bodies [ 7a-7f ] edge distance is attained, therefore, a line — 
all of elastic bodies [ 7a-7f ] edge distance of the direction of the same optical means driving gear are desirable. 
[0027] in addition — the gestalt of this operation — a lens holder 2 — six lines — it is supporting to susceptor 10 with 
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elastic bodies 7a-7f. however, a line — the same effectiveness will be acquired, if it is arranged like the gestalt of this 
operation even if an elastic body is except six. 

[0028] (Gestalt 2 of operation) The perspective view of the optical means driving gear of the gestalt of this operation is 
shown in drawing 7 . Moreover, the perspective view of only a lens-holder part is shown in drawing 8 and drawing 9 . The 
, structure of a lens holder 2 is the same as the gestalt 1 of operation, and the objective lens 1 for converging light on an 
optical record medium (not shown), and irradiating it is held at the lens holder 2. This lens holder 2 equips with the coil 3 for 
focusing, the coil 4 for tilts, and the coil 5 for tracking the third page which acOoins the field holding an objective lens 1. 
Furthermore, the moving-part side substrate 6 is fonned in the field where this lens holder 2 is parallel to the coil 5 for 
tracking. 

[0029] The top view of a moving-part side substrate is shown in drawing 10 . the moving-part side substrate 6 — six lines — 
six moving-part side edge children 8a-8f for fixing an elastic bodies [ 7a-7f ] edge are formed. These moving-part side edge 
children 8a-8f are stationed in the shape of a circle, and become the point symmetry shaft whose cores of this circle are the 
moving-part side edge children 8a-8f. Moreover, all the distance for moving-part side edge child 8a-8f that adjoins on the 
moving-part side substrate 6 is arranged so that it may become the same. 

[0030] On the other hand, the structure of the pedestal 9 used as the base of an optical means driving gear is the same as 
the gestalt 1 of operation, and the susceptor 10 for supporting a lens holder 2 is formed on the pedestal 9. Furthermore, the 
pemianent magnet 12 for tracking control is formed in this pedestal 9 at focusing and the permanent magnet 1 1 list for tilt 
control. Moreover, the fixed part side substrate 13 is formed in the field which supports the lens holder 2 of susceptor 10. 
[0031] The top view of a fixed part side substrate is shown in drawing 1 1 . fixed part substrate side 13 — six lines — six 
fixed part side edge children 14a-14f for fixing an elastic bodies [ 7a-7f ] edge are formed These fixed part side edge 
children 14a-14f are also stationed in the shape of a circle, and become the point symmetry shaft whose cores of this circle 
are the fixed part side edge children 14a-14f Moreover, all the distance for fixed part side edge child 14a-14f that adjoins on 
the fixed part side substrate 13 is arranged so that it may become the same. It is the point that it differs with the gestalt of 
this operation that the magnitude of the circle which the fixed part side edge children 14a-14f form is smaller than the 
magnitude of the circle which the moving-part side edge children 8a-8f form from the gestalt 1 of operation. 
[0032] next, the gestalt of this operation — the gestalt 1 of operation — the same — the moving-part side substrate 6 and 
the fixed part side substrate 13 — the line of the six same die length — it is the structure which supports a lens holder 2 to 
susceptor 10 by tying with elastic bodies 7a-7f a line — the elastic bodies [ 7a-7f ] edge is arranged in the shape of a circle 
according to arrangement of the moving-part side edge children 8a-8f and the fixed part side edge children 14a-14f 
therefore, the line by the side of the fixed part side substrate 13 — the magnitude of the circle which an elastic bodies [ 7a- 
7f ] edge forms — the line by the side of the moving-part side substrate 6 — it becomes smaller than the magnitude of the 
circle which an elastic bodies [ 7a-7f ] edge forms, as a result. It is shown in drawing 8 and drawing 9 — as — the optical 
means driving gear of the gestalt of this operation — a line — elastic bodies 7a-7f serve as structure arranged in the shape 
of a cone, this point — a line — the optical means driving gear of the gestalt 1 of the operation which takes the structure 
where elastic bodies 7a-7f have been arranged in the shape of a cylinder is a different point, in addition, a line — elastic 
bodies 7a-7f supply the current to the coil 3 for focusing, the coil 4 for tilts, and the coil 5 for tracking besides supporting a 
lens holder 2 to a pedestal 9. Therefore, the moving-part side edge children 8a-8f are connected to the coil 3 for focusing, 
the coil 4 for tilts, and the coil 5 for tracking with the electric wire. 

[0033] Next, actuation of the optical means driving gear of the gestalt of this operation is explained. In addition, the optical 
means driving gear of the gestalt of this operation as well as a gestalt 1 is controlled by the moving coil method by operation. 
Therefore, focusing control, tracking control, and tilt control are the fundamentally same actuation as the gestalt 1 explained 
to operation, however — the gestalt of this operation — a line — since elastic bodies 7a-7f are arranged in the shape of a 
cone, when tilt control is performed, there is the description which can reduce the interference of operation to the direction 
Fo of focusing or the direction Tk of tracking, an interference of operation which generates this at the time of tilt control — 
a line — in order to change in the die-length direction which are elastic bodies 7a-7f — a line — the direction at the time of 
making it the shape of a cone is because relative variation can be reduced in the direction Fo of focusing, or the direction Tk 
of tracking rather than It makes arrangement of elastic bodies 7a-7f into the shape of a cylinder. 

[0034] in addition — the gestalt of this operation — a lens holder 2 — six lines — it is supporting to susceptor 10 with 
elastic bodies 7a-7f. however, a line — the same effectiveness will be acquired, if it is arranged like the gestalt of this 
operation even if an elastic body is except six. 

[0035] (Gestalt 3 of operation) The perspective view of the optical means driving gear of the gestalt of this operation is 
shown In drawing 12 . Moreover, the perspective view of only a lens-holder part is shown In drawing 13 and drawing 14 . The 
structure of a lens holder 2 Is the same as the gestalt 1 of operation, and the objective lens 1 for converging light on an 
optical record medium (not shown), and irradiating it is held at the lens holder 2. This lens holder 2 equips with the coil 3 for 
focusing, the coil 4 for tilts, and the coil 5 for tracking the third page which adjoins the field holding an objective lens 1. 
Furthermore, the moving-part side substrate 6 is formed in the field where this lens holder 2 is parallel to the coil 5 for 
tracking. However, unlike the lens holder 2 of the gestalt 1 of operation, the lens holder 2 of the gestalt of this operation Is a 
rectangular parallelepiped configuration thin in the direction Fo of focusing. 

[0036] The top view of a moving-part side substrate is shown in drawing 15 . The moving-part side substrate 6 Is carrying 
out the short rectangle in the direction Fo of focusing, the moving-part side substrate 6 — six lines — six moving-part side 
edge children 8a-8f for fixing an elastic bodies [ 7a-7f ] edge are formed. These moving-part side edge children 8a-8f are 
stationed in the shape of a circle. And the core of this circle serves as a moving-part side edge children [ 8a-8f ] point 
symmetry shaft Moreover, the distance for moving-part side edge child 8a-8f which adjoins in the direction Fo of focusing Is 
shorter than the distance for moving-part side edge child 8a-8f which adjoins in the direction vertical to the direction Fo of 
focusing. For example, the distance from moving-part side edge child 8a to moving-part side edge child 8b is shorter than the 
distance from moving-part side edge child 8a to 8d of moving-part side edge children. 

[0037] On the other hand, the structure of the pedestal 9 used as the base of an optical means driving gear is the same as 
the gestalt 1 of operation, and the susceptor 10 for supporting a lens holder 2 is formed on the pedestal 9. Furthermore, the 
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permanent magnet 1 2 for tracking control is formed in this pedestal 9 at focusing and the permanent magnet 1 1 list for tilt 
& control. Moreover, the fixed part side substrate 13 Is formed in the field which supports the lens holder 2 of susceptor 10. 
These susceptors 10, fbcusing, and the permanent magnet 1 1 grade for tilt control are rectangular parallelepiped 
configurations thin in the direction Fo of focusing according to the configuration of a lens holder 2. 
[0038] The top view of a fixed part side substrate is shown in drawing 16 . The fixed part side substrate 13 is also a 
rectangle short in the direction Fo of focusing corresponding to the moving-part side substrate 6. fixed part substrate side 
13 — six lines — six fixed part side edge children 14a-14f for fixing an elastic bodies [ 7a-7f ] edge are formed. These fixed 
part side edge children 14a-14f are also stationed in the shape of a circle. And the core of this circle serves as a fixed part 
side edge children [ 14a-14f ] point symmetry shaft Moreover, the distance for fixed part side edge child 14a-14f which 
acUoins in the direction Fo of focusing is shorter than the distance for fixed part side edge child 14a-14f which adjoins in the 
direction vertical to the direction Fo of focusing. For example, the distancid from fixed part side edge child 14c to 14d of fixed 
part side edge children is shorter than the distance from fixed part side edge child 14c to fixed part side edge child 14b. 
Here, the moving-part side edge children 8a-8f and the fixed part side edge children 14a-14f are stationed in the location of 
mirror symmetry. Moreover, the magnitude of the circle which the fixed part side edge children 14a-14f form is almost the 
same as the magnitude of the circle which the moving^part side edge children 8a-8f form. 

[0039] next, the gestalt of this operation — the gestalt 1 of operation — the same — the moving-part side substrate 6 and 
the fixed part side substrate 1 3 — the line of the six same die length — it is the structure which supports a lens holder 2 to 
susceptor 10 by tying with elastic bodies 7a-7f a line — the elastic bodies [ 7a-7f ] edge is arranged in the shape of a circle 
according to arrangement of the moving-part side edge children 8a-8f and the fixed part side edge children 14a-14f 
moreover, a line — the core of the circle formed of an elastic bodies [ 7a-7f ] edge — a line — it becomes the point 
symmetry shaft of an elastic bodies [ 7a-7f ] edge, furthermore, the line which adjoins in the direction Fo of focusing — the 
immobilization which adjoins in the direction where the distance between elastic bodies [ 7a-7f ] edges is vertical to the 
direction Fo of focusing — a line — it is shorter than the distance between elastic bodies [ 7a-7f ] edges, therefore — the 
optical means driving gear of the gestalt of this operation — a line — elastic bodies 7a-7f serve as structure arranged in the 
shape of a cylinder, in addition, a line — elastic bodies 7a-7f supply the current to the coil 3 for focusing, the coil 4 for tilts, 
and the coil 5 for tracking besides supporting a lens holder 2 to a pedestal 9. Therefore, the moving-part side edge children 
8a-8f are connected to the coil 3 for focusing, the coil 4 for tilts, and the coil 5 for tracking with the electric wire. 
[0040] Compared with the gestalt 1 of operation, the dimension of the direction Fo of focusing of an optical means driving 
gear can be made thin, having the same function as the optical means driving gear which was shown with the gestalt 1 of 
operation with structure like the gestalt of this operation. Therefore, the equipment incorporating the optical means driving 
gear concerned also becomes possible [ thin-shape-izing ]. In addition, about actuation of the optical means driving gear of 
the gestalt of this operation, since it is the same as the gestalt 1 of operation, explanation is omitted. 
[0041] in addition — the gestalt of this operation — a lens holder 2 — six lines — it is supporting to susceptor 10 with 
elastic bodies 7a-7f. however, a line — the same effectiveness will be acquired, if it is arranged like the gestalt of this 
operation even if an elastic body is except six. 
[0042] 

[Effect of the Invention] at least six with the die length same [ the optical means driving gear of this invention according to 
claim 1 ] — a line — arranging the edge of an elastic body in the shape of an approximate circle to a base material and a 
holder, and fixing — a line — since a holder is supported to a base material with an elastic body, though it is possible to 
perform 3 shaft actuation, it is cheap in components cost, and there is effectiveness which lessens the number of erectors. 
Moreover, assembly dispersion is suppressed and it is effective in reducing dispersion In the engine performance of 
equipment. 

[0043] the optical means driving gear of this invention according to claim 2 — the line by the side of a base material and a 
holder — since the edge of an elastic body has a point symmetry shaft. It is effective in the ability to reduce the interference 
of operation to the focusing actuation and tracking actuation by tilt actuation. 

[0044] the line which, as for the optical means driving gear of this invention according to claim 3, a base material and holder 
side adjoins — since all the distance between the edges of an elastic body is the same, and unsymmetrical repulsive force 
does not arise, there is effectiveness which can perform stable tilt actuation. 

[0045] the optical means driving gear of this invention according to claim 4 — a line — the magnitude of the circle which the 
both ends of an elastic body form — abbreviation — since it is the same, though it is possible to perform 3 shaft actuation, it 
is cheap in components cost, and there is effectiveness which lessens the number of erectors, 

[0046] the optical means driving gear of this invention according to claim 5 — - the line by the side of a base material — since 
the magnitude of the circle which the edge of an elastic body forms differs from the magnitude of the circle which the edge 
by the side of a holder forms, it is effective in being stabilized more and being able to perform focusing actuation and tracking 
actuation. 

[0047] the line by which the optical means driving gear of this invention according to claim 6 adjoins in the direction of an 
optical axis by the side of a base material and a holder — since the distance between the edges of an elastic body is shorter 
than the distance between the edges which adjoin in the direction vertical to the direction of an optical axis, there is 
effectiveness which can carry out [ thin shape ]Hzing of the optical means driving gear in the direction of an optical axis. 
[0048] the optical means driving gear of this invention according to claim 7 — at least six lines — since the elastic body is 
formed with the same ingredient, it is effective in the ability to perform stably 3 shaft actuation of the direction of focusing, 
the direction of tracking, and the direction of a tilt. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view having shown the optical means driving gear of the gestalt 1 of operation of this 
invention. 

[Drawing 2] h Is the perspective view having shown the lens-holder part of the gestalt 1 of operation of this invention. 
[Drawing 3] It is the perspective view having shown the lens-holder part of the gestalt 1 of operation of this invention. 
[Drawing 4] It is the top view having shown the moving-part side substrate of the gestalt 1 of operation of this invention. 
[Drawing 5] It is the top view having shown the fixed part side substrate of the gestalt 1 of operation of this invention. 
[Drawing 6] It is the conceptual diagram having shown the motion of the moving-part side edge child by tilt control of the 
gestalt 1 of operation of this invention. 

TDrawing 7] It is the perspective view having shown the optical means driving gear of the gestalt 2 of operation of this 
invention. 

[Drawing 8] It is the perspective view having shown the lens-holder part of the gestalt 2 of operation of this invention. 
[Drawing 9] It is the perspective view having shown the lens-holder part of the gestalt 2 of operation of this invention. 
[Drawing 1 0] It is the top view having shown the moving-part side substrate of the gestalt 2 of operation of this invention. 
[Drawing 11] It is the top view having shown the fixed part side substrate of the gestalt 2 of operation of this invention. 
[Drawing 12] It is the perspective view having shown the optical means driving gear of the gestalt 3 of operation of this 
invention. 

[Drawing 13] It is the perspective view having shown the lens-holder part of the gestalt 3 of operation of this invention. 
[Drawing 14] It is the perspective view having shown the lens-holder part of the gestalt 3 of operation of this invention. 
[Drawing 15] It is the top view having shown the moving-part side substrate of the gestalt 3 of operation of this invention. 
[Drawing 16] It is the top view having shown the fixed part side substrate of the gestalt 3 of operation of this invention. 
[Drawing 17] It is the perspective view having shown the conventional optical means driving gear. 

[Drawing 18] It is the sectional view having shown the motion of the lens holder by tilt control of the conventional optical 
means driving gear. 
[Description of Notations] 

1 Objective Lens, 2 Lens Holder. 3 Coil for Focusing. 4 The coil for tilts. 5 The coil for tracking. 6 Moving-part side substrate, 
7 a line — an elastic body and 8 A moving-part side edge child and 9 A pedestal and 10 susceptor — 1 1 Focusing and the 
permanent magnet for tilt control, 12 The permanent magnet for tracking control. 13 A fixed part side substrate, 14 A fixed 
part side edge child, 1 5 The location of the moving-part side edge child before tilt control, 1 6 The location of the moving- 
part side edge child after tilt control. 17 Reaction force, 18 Couple, 19 The advanclng-side-by-side force, 101 lenses, 102 A 
lens holder. 103 A strip-o<^paper-like metal plate, 104 A printed coil. 105 A pedestal. 106 A suspension holder, 107 A 
permanent magnet, 108 suspension wires. 

[Translation done.] 
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[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] 

The irradiated optical means on which light Is converged to an optical record medium. 

The holder holding said optical means, 

The base material for supporting said holder, 

at least six lines — it constitutes from an elastic body — having — said line — the end of an elastic body — said base 
material — the shape of an approximate. circle — arranging — fixing — said line — the support means which the other end 
of an elastic body is arranged [ support means ] in the shape of an approximate circle to said holder, and it fixes [ support 
means ], and makes said base material support said holder. 

The focusing driving means which drives said holder in the direction of an optical axis of said optical means. 
The tracking driving means which drives said holder to radial [ of said optical record medium ]. 

An optical means driving gear equipped with the tilt driving means which drives said holder in the direction which said 
direction of an optical axis and said optical record medium receive radially, and is rotated to the circumference of said shaft 
centering on a vertical direction. 
[Claim 2] 

said support means — said line by the side of said base material and said holder — the optical means driving gear according 
to claim 1 characterized by the edge of an elastic body having a point symmetry shaft 
[Claim 3] 

said line which, as for said support means, said said base material and holder side adjoins — the optical means driving gear 
according to claim 1 characterized by all the distance between the edges of an elastic body being the same. 
[Claim 4] 

said support means — said line by the side of said base material — the magnitude of the circle which the edge of an elastic 
body forms, and said line by the side of said holder — the magnitude of the circle which the edge of an elastic body forms — 
abbreviation — the optical means driving gear according to claim 1 to 3 characterized by the same thing. 
[Claim 5] 

said support means — said line by the side of said base material — the magnitude of the circle which the edge of an elastic 
body forms, and said line by the side of said holder — the optical means driving gear according to claim 1 to 3 characterized 
by the magnitude of the circle which the edge of an elastic body forms differing. 
[Claim 6] 

said line by which said support means actjoins in said direction of an optical axis by the side of said base material and said 
holder — said line by which the distance between the edges of an elastic body adjoins in the direction vertical to said 
direction of an optical axis — the optical means driving gear according to claim 1 or 2 characterized by being shorter than 
the distance between the edges of an elastic body. 
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[Claim 7] 

said support means — said at least six lines — the optical means driving gear according to claim 1 to 6 characterized by 

forming the elastic body from the same ingredient 

[Claims] 

The irradiated optical means on which light is converged to an optical record medium, 
The holder holding said optical means. 

The base material for supporting said holder formed by separating said holder and predetermined spacing, 

at least three lines for making said base material support said holder — the support means of the couple which consists of 

elastic bodies, 

The focusing driving means which drives said holder in the direction of an optical axis of said optical means. 
The tracking driving means which drives said holder to radial [ of said optical record medium ], 

It has the tilt driving means which drives said holder in the direction which said direction of an optical axis and said optical 

record medium receive radially, and is rotated to the circumference of said shaft centering on a vertical direction. 

The optical means driving gear characterized by arranging the other end of said elastic body on radii to said base material, 

and fixing while arranging the end of said elastic body which constitutes each of said support means on an approximate circle 

arc to said holder and fixing. 

[Claim 9] 

The optical means driving gear according to claim 8 characterized by arranging the end of said elastic body which constitutes 
each of said support means to an opposed face with said base material of said holder. 

[Translation done.] 
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